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I. INTRODUCTION
Breast cancer is the second most common malignancy affecting women, with more that 1 million cases occurring worldwide annually and is the most frequent cause of cancer related deaths in women. In India, breast cancer has become the most common cancer amongst women. [1] Since Paget's "Seed and Soil" hypothesis in 1889, various studies on solid tumors have confirmed the active role of tumor stroma in the onset, growth and spread of neoplastic cells [2] . The malignant breast tissue requires complex local and systemic stromal interactions for development and progression. The interplay between a tumor and its environment is exemplified by the morphological changes observed in the stroma of human breast cancer [3] . The "tumorassociated stroma" in breast cancer includes fibroblasts, myofibroblasts, leukocytes, endothelial cells, macrophages and adipocytes, all of which contribute to the complexity of the tumor microenvironment [4] . Myofibroblasts secrete of various chemokines, cytokines, growth factors, inflammatory mediators which play an important role in oncogenesis. Myofibroblasts also produce collagen and extracellular matrix proteins, which constitutes the "desmoplastic reaction" noted in tumor stroma. They have been suggested to represent an important player in the development of the invasion process [5] . The heterogenicity of tumor cancer cells and stromal cells combined with the complex surrounding connective tissue suggests that our understanding of cancer by focusing only on tumor cell pathology is incomplete. The present study was undertaken to investigate the correlation between the known adverse prognostic factors and various stromal parameters to elucidate a relationship, if any, between tumor growth and surrounding stroma in order to discover more comprehensive and meaningful data with respect to breast cancer.
II. MATERIALS AND METHODS
114 patients with primary invasive breast cancer diagnosed in the years 2009-2014 in the Department of Pathology, JNMC (Aligarh, India) were included in the study. Patients with previous history of radiotherapy or chemotherapy were excluded from the study. In every case, hematoxylin and eosin stained sections were examined to access lymphnode metastasis, Tumor grade [6] and categorization of desmoplastic reaction. [7] .
A. Criteria for Histological Categorisation of Fibrotic Cancer Stroma
Stromal assessment in each case was made at the invasive zone and was classified according to the most unfavorable stromal area. They were grouped as Mature when fine and elongated collagen fibres with fibrocytes stratified into multiple layers, Intermediate when broad bands of collagen with brightly eosinophilic hyalinisation, similar to those seen in a keloid,were intermingled with mature collagen fibres and Immature when randomly orientated keloid-like collagen bundles surrounded by loose stroma.
Statistical analysis was carried out using SPSS software (v.15.0, USA). The statistical analysis was done using Chi square to evaluate the significance of difference between association of ISSN: 2393 -9117 www.internationaljournalssrg.org Page 9
variables like stromal desmopalstic reaction, nodal metastasis, tumor grade and tumor size. • Tumor size (Table 2 ) On correlating tumor size with type of desmoplastic reaction, it was noted that the correlation between these two parameters was statistically insignificant (p>0.05). Furthermore no association was observed between mature desmoplastic reaction and small sized tumors (T1) or immature desmoplastic reaction and tumors greater than 5cms (T3).
III. OBSERVATION
• Tumor Grade High Tumor Grade 3 shows greater frequency of immature stromal desmoplastic reaction: 39.1%, versus 13.6% for Grade 2 and 12% for Grade 1 (P <0.05).
IV. DISCUSSION
Collagen is the major constituent of extracellular matrix (ECM). It constitutes about onethird of total proteins in human body. Both increase [8] and decrease [9] in deposition of collagen in cancer have been associated with increased invasiveness of breast cancer. In advanced stages of cancer, this collagen gets degraded by matrix metalloproteinases [10] further increasing the potential for invasion. Many malignancies, including breast, are associated with strong fibrotic/ desmoplastic reaction, which is characterized by an accumulation of fibrillar collagen [11, 12] . This collagen is synthesized by myofibroblasts present in the stroma [13] In 2004, Ueno et al. [7] histologically classified stromal desmoplastic reaction as mature, intermediate and immature depending upon the qualitative characteristics of the stromal collagen in the reactive tumor area in cases of advanced rectal cancer. They observed that immature type of stroma was mostly seen in invasive cancers and was associated with poor prognosis, worse clinical outcome and increased chances of recurrences. To the best of our knowledge in no other study such histological categorization for stromal desmoplastic reaction has been applied in breast cancer. We observed that 51.8% of cases had an intermediate type of desmoplastic reaction, 29.8% had a mature desmoplastic reaction while only 18.4% demonstrated an immature stroma.
Collagen is also essential for tumor angiogenesis which is vital for tumor growth and invasion [14] . Inhibition of collagen metabolism has been demonstrated to have anti-angiogenic effects, confirming that blood vessel formation and survival are indispensably connected with proper collagen synthesis [15] . Hence desmoplastic reaction through lymphovascular proliferation has a role in promoting nodal metastasis.
In the present study, an increase in percentage of cases with lymphnode metastasis was noted when the desmoplastic reaction transformed from mature to intermediate to immature. A statistically significant (p<0.05) association was seen between type of desmoplastic reaction and percentage of cases with lymphnode metastasis. Also a statistically significant (p<0.05) association was observed between cases with immature stroma and lymphnode metastasis. On the other hand, we did not find any association between mature stroma and absence of nodal metastasis suggesting that possibly mature stroma did not provide sufficient protection against metastasis. Wyckoff et al.(2007) [16] postulated that linear arrangement of stiff fibers promote invasion in early stages of cancer by fostering cellular migration into extra cellular matrix (ECM).Breast cancer cells migrate rapidly along these "invasion highways" composed of collagen fibers. Whereas In 2003, Wernicke et al. [17] concluded that loose and myxoid stroma was more permissible for invasion as compared to dense sclerotic stromal reaction. The findings of the present study are in concordance with those reported by Wernicke et al.(2003) [17] .
The advantage of assessing stromal desmoplasia is that it can be easily done on small biopsies prior to surgery, on sections stained with Haematoxylin and Eosin alone. A fair prediction of probability of lymphnode metastasis can be made even in the absence of enlarged lymphnodes. This is important as currently micrometastasis are difficult to identify without immunohistochemical markers.
No significant (p<0.05) correlation was observed between tumor size and type of desmoplastic reaction. Also no association could be elicited between mature stroma and small sized tumors (T1) or immature stroma and large tumors (T3).
It was seen that in grade I tumors the most frequent type of desmoplastic reaction was mature type with 48% cases, while in grade II tumors, 62% cases showed intermediate type of desmoplastic reaction. The immature variant was the most frequent pattern in grade III tumors. Statistically these two parameters (i.e. stromal desmoplastic reaction and tumor grade) were significantly (p<0.05) correlated. The fibrotic or mature desmoplastic response has been associated both with increased and decreased aggressiveness in tumors [18] , whereas intermediate or immature stroma has been consistently associated with invasion, poorer prognosis and increased chances of recurrence [7, 17] . However in none of these studies association of desmoplastic reaction and tumor grade have been correlated in breast cancer.
The existence of a strong association between a specific type of desmoplastic reaction and a particular grade may be helpful in future in predicting the grade of tumor by analyzing the pattern of stromal desmoplasia. This can be easily applicable to core biopsies, thus enabling a better understanding of the tumor preoperatively. This knowledge is essential for both surgeons and oncologists, and will help in planning more patientspecific personalized therapies. 
V. CONCLUSION
Hence it can be concluded that stromal desmoplastic reaction, can be potentially utilized to predict the grade and nodal status of patients. Therefore they can used as prognostic indicators and provide supplementary information regarding known adverse prognostic factors. Another advantage of assessing these stromal parameters is that they can be easily applied to core biopsies thus enabling better understanding of the tumor preoperatively. This would help immensely in deciding the line of treatment and better management of patients suffering from breast cancer.
